Background and Purpose: We sought to determine whether hypertension is less common in primary lobar hemorrhage than intracerebral hemorrhage in other locations and whether the frequency of hypertension in lobar hemorrhage diminishes with advancing age.
I ntracerebral hemorrhage in the thalamus, basal ganglia, periventricular white matter, pons, and cerebellum is closely linked with preexisting hypertension as well as a characteristic vasculopathy of the small penetrating arteries and arterioles in these same locations.1-'' Similar but less pronounced vascular changes are seen also in the first several centimeters of the long subcortical penetrating arteries in hypertensive patients." However, preexisting hypertension is reported to be present in only 31-55% of patients with a lobar intracerebral hemorrhage. 6"16-20 The present study, part of a large, population-based study of Age (years) FIGURE 1. Graph of age-specific incidence rates of intracerebral hemorrhage by location.
regarding the origin of the hemorrhage on the CT report in the medical record. Two other cases identified by autopsy alone were not included in the present analysis.
Of the remaining 163 cases of primary intracerebral hemorrhage, there were 77 deep (47%), 66 lobar (40%), 11 cerebellar (7%), and nine pontine hemorrhages (6%). The incidence rate of primary lobar intracerebral hemorrhage increased exponentially with advancing age, but the combined incidence rates of deep, cerebellar, and pontine hemorrhages increased at an even greater rate (Figure 1) . Thus, the proportion of lobar hemorrhages in patients 75 years or older (34%) was lower than that in those under age 75 (46%), although the difference did not reach statistical significance (p=0.12).
Of 6  67  9  78  0  55-64  9  67  12  67  5  80  65-74  17  65  15  67  4  75  75-84  17  71  23  83  5  80  85+  9  78  16  75  6 67 n, Number of total hemorrhages; % HTN, percentage of total hemorrhages in each category with hypertension. Discussion Drury and colleagues' have suggested that amyloid angiopathy is a more important cause of intracerebral hemorrhage in the elderly than hypertension. If this is true, lobar hemorrhage should be proportionately more common in the elderly because amyloid angiopathy is found almost exclusively in cortical or subcortical blood vessels of elderly individuals. [23] [24] [25] Instead, in the present study we found that lobar hemorrhages were relatively less common. In addition, prior hypertension was present in nearly three quarters of patients 75 years and older who had a lobar hemorrhage. These findings indicate that hypertension is an important associated condition for intracerebral hemorrhage, regardless of hemorrhage location or patient age.
Autopsy and surgical pathological studies support the importance of both hypertensive vasculopathy and amyloid angiopathy in lobar intracerebral hemorrhage. Of 17 patients with a primary lobar hemorrhage who underwent operation, Wakai and colleagues26 documented microaneurysms as the most likely cause in 11 patients (65%). Six of the 11 had a clear history of hypertension, and five had no other condition associated with the formation of microaneurysms except age. Of the 17 patients, five (29%) had amyloid deposition in surrounding blood vessels; two of the five had hypertension.
Amyloid angiopathy and hypertensive vascular changes may coexist, as both are common in the elderly. 24 Clinical or pathological evidence of hypertension has been reported in up to 59% of the cases of intracerebral hemorrhage associated with amyloid angiopathy.27-29 In a comparative postmortem study of amyloid-containing vessels in patients with and without intracerebral hemorrhage, Vonsattel and colleagues25 found that fibrinoid necrosis with or without microaneurysms was significantly related to the occurrence of lobar hemorrhage. Similar vascular changes have been also associated with chronic hypertension.1-'4 These pathological studies and the present population study suggest that hypertension is at least as important in the development of lobar hemorrhages as amyloid angiopathy.
The greater frequency of hypertension in patients with lobar hemorrhage in the present study as compared with previous studies has several potential explanations. Some reports included young patients with known causes such as arteriovenous malformation. None of the previous studies were population based,6"16-20 and they often represented the experience of tertiary referral centers. Thus, patients in these studies were generally younger with smaller hemorrhages. The completeness of medical record information regarding hypertension probably varied among the studies because patients with intracerebral hemorrhage often have a decreased level of consciousness upon arrival at the hospital. Other reasons for variability among the studies include different criteria for hypertension and location of hemorrhage on CT images. However, the proportion of lobar hemorrhages in the present study (40%) is similar to that reported for other population studies from 1973 to the present (44-47%).12
